Interaction of a coenzyme analog with aspartate aminotransferase isoenzymes in the crystal.
The interaction between the coenzyme derivative 4'-N-(2,4-dinitro-5-fluorophenyl)-pyridoxamine 5'-phosphate with cytoplasmic and mitochondrial apo-aspartate aminotransferase in the crystalline state was investigated to establish whether the structural differences, known to exist between the active sites of the two isoenzymes in solution, are maintained in the crystal although they are not apparent from the available crystallographic data. In the crystal, as in solution, both apo-isoenzymes reversibly bind the coenzyme derivative and catalyze a slow cleavage reaction, by which pyridoxal 5'-phosphate is produced and bound to the active-site lysine. In the case of the cytoplasmic isoenzyme, however, in the crystal as in solution, the initial complex can follow an alternative reaction path that leads to the formation of a covalent bond between the active-site lysine and the C-5 of the 2,4-dinitrophenyl moiety of the reagent. Therefore, crystal-packing forces neither abolish the active site properties that are needed to cleave the specifically bound reagent and are common to the two isoenzymes nor mask the subtle differences that allow for the selective irreversible labeling of the cytoplasmic isoenzyme.